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(9) _h|B (7) Xli (8) K&^x, WVuXvvnmMMK&letiWDL 

770, 842, 870, 998, RtT 1 0 2 2 c m~ 1 T** £ t 
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©T K Zr, Hfcr^3 + ^jt|f/xiiTi, Zr, HfOTW 
[0 0 15] 

t^Ai#tLtli, Wilf, Makromo 1. Chem. 180, 5 7- 
6 4 (1 9 7 9) KftWtZtix\,>ZMmimifbti&o 

JWtt&fcll, V0C1 3 , VCI4, V (7-bf;l/7-bht-h) 3, v (2 

1. 3-^^>v^^h) 3, V (1, 3n v 

0 b) 2 ^ VOCl 2 (T-fe^T-feh^-H % VOC 

1 (7-tw-tht-b) 2 ^ vo (or) 3> mimwbMo *<om. r 

;l/*;W S Y\ Sv>li7'J-fl/^ Kft^Effi^F^i-*— fl&5£ (1) SC^ ( 
2) nAtf^Aft^t^Jii, 
[0 0 16] 

tl7;^-")Aj^!|aTli, ^x.ify^^7J^-^A^nV h\ y 
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ny Kfo7M^§i^A^5^f Ki;^f^7;Ky^t^7;K 
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S^atEll, - 1 0 0- 1 0 0 tJOiajR-C 0 . 5-50 9$m, £P£ L < (i — 9 
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*4 VMiT^^rA'T^ < t U o|ft4ft^»t ITIi, (3 

) - (5) Km-tZlWt&toimiTiotL&o MJLtf, (3) X~$LZtiZ> 

tt&®t LTfi, CpTi (OMe) 3 , CpTi (OEt) 3> CpTi (O 
• iPr) 3 , CpTi (0- tBu) 3, CpTi (0C 6 H 5 ) 3> CpT 
i (2-Me-OC 6 H 4 ) 3> CpTi (2-Et-OC 6 H 4 ) 3, CpT 
i (2-Pr-OC 6 H 4 ) 3> CpTi ( 2 - t B u - 0 C 6 H 4 ) 3, Cp 
Ti (2, 6- (MeO) 2C 6 H 3 ) 3, CpTi (2, 6- (E t 0) 2 C 
6H3) 3^ CpTi (2, 6- (iPr-O) 2C 6 H 3 ) 3. CpTi (2 
, 6- (t-Bu-O) 2C6H3) 3> CpTi (2-Me-6-tBu-0 
C6H3) 3, CpTi (3-Me-6-tBu-OC 6 H 3 ) 3> CpTi ( 
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OMe) Cl 2 s CpTi (OMe) 2 CL CpTi (OC 6 H 5 ) Cl 2 , 
CpTi (OC 6 H 5 ) 2 C1, CpTi (OMe) (OC 6 H 5 ) Cl,f# 
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-Afc* (4) X~mZtlZft&®lt LTli, (Me 2 C) Cp (C 6 H 4 ) OT 
iC1 2^ ( (C6H5) 2C) Cp (C 6 H 4 ) OTiCl 2 ^ (Me 2 C) 
Cp (3-Me-C 6 H 3 ) OTiCl 2 , (Me 2 C) Cp (5-Me-C 6 
H 3 ) OTiCl 2 . (Me 2 C) Cp (3-tBu-C 6 H 3 ) OTiCl 2 
, (Me 2 C) Cp (3, 5-Me 2 -C 6 H 2 ) OTiCl 2 , (Me 2 C) 
Cp (3, 5-tBu 2 -C 6 H 2 ) OTiCl 2 , (Me 2 C) Cp (3-M 
e-5- tBu-C 6 H 2 ) OTiCl 2 , (Me 2 C) Cp (3-tBu~5 
-Me-C 6 H 2 ) OTiCl 2 , *$&mft>iXZ>o 
[0 0 2 53 

— (5) T&tZtL&ibfMjb LTti, Me NS i Me 2 (Flu) T i C 
1 2 > tBuNSiMe 2 (Flu) T i C 1 2 , C 6 H 5 NSiMe 2 (Fl 
u) TiCl 2 > tBuNSi (C 6 H 5 ) 2 (Flu) TiCl 2 , tBuN 
SiMe 2 (Flu) TiMe 2 , fW<3^ 0 

±fE<aJM$WKf±, Ti^Zr, H f izftjLtzlt&tob&itmzmf&ZtiP 

[0 0 2 6] 

-*5S (3) - (5) 

[It 3 J 




(3) (4) (5) 

[0 0 2 7] 
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7 ^tiT;p 5 - ^ AMt?:l^-ttIv^ i t ^T* i -So ££>K, is* 
[0 0 2 91 

*^i-;i/S*^v>f±-f-co^S#* loi:7;i/3^yi^ ( &vM±7;^;V7?y 
< t i> 1 o^rf Mfc-frtoGMfcffiili, 7*n if V > l ^jum !K lxio 
-8-0. l^e;K fSKlilX10-7~5Xl 0 ~ 2 0, T;i^ 

^*iJ->fK, *7t^Wlitl7;^-7AMWl x i o-8~o. 1 
04 L< til X 1 0~7~o. 0 5W*4, 
B&RJSlty -5 0-2 0 0 r<7)fijgT~ 0 . 5-100 H#ffi> »JL<li0- 
1 5 0 1 - 5 0 !&Wtfft>tiZ>o 
[0 0 3 0] 

^nr;i/*^-;v^s^{i-ecDM^*2ofc7sn^>$/-(iT;i'^;^^ 
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mmmmztix^tj; <x^mm^^x^x^x^ Q 

[0 0 3 1] 

Wmm®L**u*yit&®t tT{i, eux.^ (6) r^s^Mb^ 

(C5H5) 2 Zr (C 6 H 5 ) 2 , (C 5 H4-i-C 3 H 7 ) 2 Zr 
C1 2^ (C5H4- t-C 4 H 9 ) 2 ZrCl 2> (C 5 H4-t-C 4 H9 
) 2 ZrBr 2 , (C 5H4- t-C 4 H 9 ) 2 ZrI 2 , (C 5 H 4 -t-C 
4 H 9 ) 2 ZrF 2> (C 5 H 4 - t-C 4 H 9 ) 2 Zr (CH 3 ) 2 , (C 5 
H 4 -t-C 4 H 9 ) 2 Zr (C 6 H 5 ) 2 , [C5H4-CH (CH 3 ) (C 
6H5)] 2 ZrCl 2 , m*^fhZ.)iifiX%h 0 

[0 0 3 2] 

A^^n.; h\ Me 2 S i (C5H4) 2 ZrCl 2 ,Me 2 Si (C 5 H 4 ) 
2 ZrBr 2> Me 2 Si (C 5 H 4 ) 2 ZrI 2 ,Me 2 Si (C 5 H 4 ) 2 
ZrF 2 ,Me 2 Si (C 5 H 4 ) 2 ZrMe 2> Me 2 Si (C 5 H 4 ) 2 Z 
r (C 6 H 5 ) 2 ,Me 2 Si (C 5 Me 4 ) 2 ZrCl 2 ,Me 2 Si (C 5 
Me 4 ) 2 ZrBr 2 ,Me 2 Si (C 5 Me 4 ) 2 Z r I 2 , Me 2 S i (C 
5Me 4 ) 2 ZrF 2> Me 2 Si (C 5 Me 4 ) 2 ZrMe 2 ,Me 2 Si ( 
C 5 Me 4 ) 2 Zr (C 6 H 5 ) 2 ,Me 2 Si (C5H3- i -C3H7) 2 



WiE# 2004-3074456 



#M2 003-193709 



^- v : 12/ 



ZrCl 2 ,Me 2 Si (C 5 H 3 - i - C 3 H 7 ) 2 Z r B r 2 , M e 2 S i 
(C5H3- i -C3H7) 2 ZrI 2 ,Me 2 Si (C 5 H3-i-C 3 H7 
) 2 ZrF 2 ,Me 2 Si (C 5 H 3 - i - C 3 H 7 ) 2 Z r M e 2 , M e 2 S 
i (C 5 H3-i-C 3 H7) 2 Zr (C 6 H 5 ) 2 ,Me 2 Si (C5H3- 
t-C 4 H 9 ) 2 ZrCl 2% Me 2 Si (C 5 H 3 - t - C 4 H 9 ) 2 ZrB 
r 2 ,Me 2 Si (C5H3- t-C 4 H 9 ) 2 ZrI 2 ,Me 2 Si (C 5 H 
3 -t-C 4 H 9 ) 2 ZrF 2 ,Me 2 Si (C 5 H 3 - t - C 4 H 9 ) 2 Zr 
Me 2 .Me 2 Si (C 5 H 3 - t - C 4 H 9 ) 2 Zr (C 6 H 5 ) 2 ,Me 2 
Si (C5H4) 2 TiCl 2 ,Me 2 Si (C5H4) 2 T i B r 2 , Me 2 
Si (C5H4) 2 T i I 2 , Me 2 S i (C5H4) 2 TiF 2> Me 2 Si 
(C5H4) 2 TiMe 2 ,Me 2 Si (C5H4) 2 Ti (C 6 H 5 ) 2 ,M 
e 2 Si (C 5 Me 4 ) 2 TiCl 2 ,Me 2 Si (C 5 Me 4 ) 2 TiBr 2 
,Me 2 Si (C 5 Me 4 ) 2 TiI 2 ,Me 2 Si (C 5 Me 4 ) 2 T i F 2 
,Me 2 Si (C 5 Me 4 ) 2 TiMe 2 ,Me 2 Si (C 5 Me 4 ) 2 Ti ( 
C6H5) 2 ,Me 2 Si (C 5H3- i -C3H7) 2 TiCl 2> Me 2 S 
i (C 5 H 3 -i-C3H 7 ) 2 TiBr 2 ,Me 2 Si (C5H3-1-C3 
H 7 ) 2 T i I 2% Me 2 S i (C 5 H3-i-C 3 H7) 2 T i F 2 , Me 2 
Si (C 5H3- i -C3H7) 2 T i Me 2 . Me 2 S i (C 5 H 3 -i-C 
3H7) 2 Ti (C 6 H 5 ) 2 ,Me 2 Si (C 5 H 3 - t - C 4 H 9 ) 2 Ti 
Cl 2 ,Me 2 Si (C5H3- t-C 4 H 9 ) 2 TiBr 2 ,Me 2 Si (C 
5H 3 -t-C 4 H 9 ) 2 TiI 2> Me 2 Si (C 5 H 3 - t - C 4 H 9 ) 2 
TiF 2> Me 2 Si (C5H3- t-C 4 H 9 ) 2 TiMe 2 ,Me 2 Si ( 
C5H3-t-C 4 H 9 ) 2 Ti (C 6 H 5 ) 2 ,Me 2 Si (C5H4) 2 H 
fCl 2 ,Me 2 Si (C5H4) 2 HfBr 2 >Me 2 Si (C5H4) 2 H 
fI 2 ^Me 2 Si (C5H4) 2 HfF 2 ,Me 2 Si (C5H4) 2 HfM 
e 2 >Me 2 Si (C5H4) 2 Hf (C 6 H 5 ) 2s Me 2 Si (C 5 Me 4 
) 2 HfCl 2 ,Me 2 Si (C 5 Me 4 ) 2 HfBr 2> Me 2 Si (C 5 M 
e 4 ) 2 HfI 2 ,Me 2 Si (C 5 Me 4 ) 2 HfF 2 ,Me 2 Si (C 5 M 
e 4 ) 2HfMe 2 >Me 2 Si (C 5 Me 4 ) 2 Hf (C 6 H 5 ) 2 ,Me 2 
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Si (C 5 H3-i-C 3 H7) 2 HfCl 2 ,Me 2 Si (c 5 H 3 -i-C 
3H7) 2HfBr 2 ,Me 2 Si (C5H3-1-C3H7) 2 Hf I 2 , M 
e 2 Si (C5H3- i -C3H7) 2 HfF 2 , Me 2 Si (c 5 H 3 -i- 
C3H7) 2HfMe 2 >Me 2 Si (C 5H3- i -C3H7) 2 Hf (C 6 
H5) ^Me 2 Si (C5H3- t-C 4 H 9 ) 2 HfCl 2 ,Me 2 Si ( 
C 5 H3-t-C4H 9 ) 2 HfBr 2 ,Me 2 Si (C 5 H3-t-C 4 H9 
) 2 HfI 2> Me 2 Si (C 5 H3-t-C 4 H9) 2 HfF 2 ,Me 2 Si 
(C 5 H 3 - t -C 4 H 9) 2 HfMe 2 , Me 2 Si (C5H 3 -t-C4H 
9) 2Hf (C 6 H 5 ) 2> Me 2 S i (C5H4) FluTiCl 2> Me 2 
Si (C5H4) FluTiBr 2 ,Me 2 Si (C5H4) FIuTiI 2 > 
Me 2 Si (C 5H4) F 1 uT i F 2 , Me 2 S i (C5H4) FluZrC 
l 2 ^Me 2 Si (C 5H4) F 1 u Z r B r 2> Me 2 S i (C5H4) Fl 
uZrI 2 ,Me 2 Si (C 5 H 4 ) F 1 u Z r F 2 , M e 2 S i (C5H4) 
F 1 uH f C 1 2 , Me 2 S i (C 5 H 4 ) F 1 u H f B r 2 , M e 2 S i (C 
5H4) FluHfI 2 ,Me 2 Si (C5H4) FluHfF 2> Me 2 Si 
(C5H4) FluHfMe 2 ,Me 2 Si (C5H4) FluHf (C 6 H 5 
) 2 > Ph 2 C (C5H4) F 1 uT i C 1 2 , Ph 2 C (C5H4) FluT 
i B r 2> Ph 2 C (C5H4) F 1 uT i I 2> Ph 2 C (C5H4) Flu 
T i F 2> Ph 2 C (C5H4) F 1 u Z r C 1 2 , Ph 2 C (C5H4) Fi 
u Z r B r 2> Ph 2 C (C5H4) FluZrI 2> Ph 2 C (C5H4) F 
1 uZ rF 2 , Ph 2 C (C5H4) F 1 uHf C 1 2> Ph 2 C (C5H4) 
Fl uHf B r 2 , Ph 2 C (C5H4) FluHf I 2 , Ph 2 C (C5H4 
) F 1 uHf F 2 , Ph 2 C (C5H4) F 1 uHfMe 2 , Ph 2 C (C 5 H 
4) FluHf (C 6 H 5 ) 2 , Ph 2 C (C 5 Me 4 ) FluTiCl 2 > P 
h 2 C (C 5 Me 4 ) F 1 uT i B r 2 , Ph 2 C (C 5 Me 4 ) FluTil 
2 > Ph 2 C (C 5 Me 4 ) F 1 uT i F 2> Ph 2 C (C 5 Me 4 ) FluZ 
r C 1 2 , Ph 2 C (C 5 Me 4 ) F 1 u Z r B r 2 , Ph 2 C (C 5 Me 4 ) 
F 1 uZ r I 2> Ph 2 C (C 5 Me 4 ) FluZrF 2 , Ph 2 C (C 5 Me 
4) FUHfCl 2 s Ph 2 C (C 5 Me 4 ) FluHfBr 2 , Ph 2 C ( 
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C 5 Me 4 ) F 1 uH f I 2 . Ph 2 C (C 5 Me 4 ) FluHfF 2 , Ph 2 
C (C 5 Me 4 ) F 1 u H f M e 2 > Ph 2 C (C 5 Me 4 ) FluHf (C 6 
H 5 ) 2***^*t*o 
[0 0 3 3] 

4fc* 2^ttt^D^>Hm HR^C (7) T**£*i, J. Am. Ch 
em. Soc. , Vol. 12 1, No. 3. 565 (1999) KfBfc£ftT 
^Zit&to&mW hfi^ JWM9fc»± % (l, 2-Me 2 Si) 2 <7 5 — C 5 H 
3) 2ZrCl 2 , (1, 2-Me 2 Si) 2 ( 7 5 — C5H3) (7 6— C 5 
H2-3-CH3) ZrCl 2 > (1, 2-Me 2 Si) 2 ( 7 5 — C5H3) 

I 7 6_ C 5H2-3-CH (CH 3 ) 2 |ZrCl 2 . (1. 2-Me 2 S i 
) 2 ( 7 5 — C5H3) I7 5 — C5H-3, 5- (CH (CH 3 ) 2 I 2Zr 
Cl 2 ^ (1, 2-Me 2 Si) 2 (7 5 — C5H2-4-CH3) 1 7 5— c 
5H-3, 5- (CH (CH 3 ) 2 ) 2} ZrCl 2 , (1. 2-Me 2 Si) 
2 I7 5 -C 6 H 5 -4-CH (CH 3 ) 3} l75-c 5 H-3, 5- (CH 

(CH 3 ) 2 ) 2 f ZrCl 2 , (1, 2-Me 2 Si) 2 I7 5 — C 5 H 2 - 
4-Si (CH 3 ) 3 | | 7 5_c 5 H-3, 5- (CH (CH 3 ) 2 ) 2» Z 
rCl 2 > (1, 2- (C 6 H 5 ) 2 Si) 2 I7 5 — C5H2-4-S i (C 
H 3 ) 3 | { 7 5 — C5H-3, 5- (CH (CH 3 ) 2 ) 2l ZrCl 2 > ( 
1. 2-Me 2 Si) 2 I7 5 -C 5 H 2 -4-S i (CH 3 ) 3} ' | 7 5— C 
5H-3, 5- (CH (CH 3 ) 2 ) 2l Zr (CH 3 ) 2 > (1, 2-Me 2 
Si) 2 (7 5 — C5H3) 2HfCl 2 > (1, 2-Me 2 Si) 2 (7 s — 
C5H3) (7 5— c 5 H 2 -3-CH 3 ) Hf C 1 2 > (1. 2-Me 2 Si 
) 2 (7 5 — C5H3) 2TiCl 2 , (1, 2-Me 2 Si) 2 (7 s — C 5 
H 3 ) (7 5— C5H2-3-CH3) T i C 1 2 > fW^^^o 

[0 0 3 4] 
HttS; (6) 
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Mb 4] 




[0 0 3 5] 

■HE* (7) 

Mb 5] 




[0 0 3 6J 

(6) , (7) *K Rl-R3|i, **t^tLH^L<»±jfe*8fel~8 0 
£H9f&8 - 1 O^^Jfe^^fjiafeSr^f o Mii, T i , Z r , H f ©vvftLtf* 
[0 0 3 7] 

±§d>J&fr<Dmm&l±, 7u tf V 1 0 , ^ d -fe >-fb£« ? 5 . 0X1 

0-7-5. 0X10-3^ tJKlil. 0X10-6-1. 0X10- 

4^;v-efc*K ^r;v^-«7A-fb^^i. oxio~5~5. o^k if! 

L<»41. OXlO-3-o. l-t^-Cab^o 
[0 0 3 8] 
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M^Rjcfctt, -50~2oo twiai-e o . 1-100 ufsa, # 1 1 < f± o - 
1 5 ort-i ~5 onmftfoti&o 

[0 0 3 9] 

ts&. (8) ~ (id -emzti&ik&M* ztfmf btiZo 

[0 0 4 0] 

(8) ~ (1 1) 
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[it 6] 




[0 0 4 1] 

(oSf, XliClifcli^fjl/ (Me) ^|R&. (Me) Sf^ti^V 

yntf;i/ (iPr) m*mL, mmmv~c$>vxi>m%ox^xi>&\,* 0 > 

[0 0 4 2] 

1X10-6-0. 1 L < tt 5X10-6-5X10-2 «9 

, 7;K^t«lxi 0-6-0. 1*/K «f^L<t± 5X10-4-0 
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. 0 5W^)^ o 

n&KiBn. - 1 o 0-9 or^arco. 5~io omm, &iL<i±-5 
o~5 or-ei -5 OB^fiffr^o 

[0 0 4 3] 

mm©<7)mm^^X^ Ti, Zr, HfOT^n^yMM/XliTi, 

= -V^k^frhZZmmtLXit, mZtfM (OR) a X 4 - a , M (N 
R 2) aX 4 - a , M (acac) 2 X 2 #^fP>*L& (Mf±T i, Zr, Hf 
, 3 1^2-401^ Xii, F, CK Br, I, R f±£titifc 1 - 1 0 O^bfc 
a c a c fiT-fe^T-tr h ymitL^ yVJr^mtt, f^y 

^VT-fe h ^ge{i^\ 3 -v^^^r-t^^T-fe h >@Ef4:^ 2, 4-^^+h> 

■to ) o 

[0 0 4 4J 

*#»fcft#%fcL-Ctt, Ti (OC 2 H 5 ) 4> Ti ( 0 -n-C 3 H 7 ) 
4> Ti (0-i-C 3 H 7 ) 4. Ti (O-11-C4H9) 4> Ti (O-i 
-C4H9) 4> Ti (0-s-C 4 H 9 ) 4> Ti (0-t-C 4 H 9 ) 4, 
Ti (0-cycloC 5 H 9 ) 4> Ti (0C 5 H n ) 4, Ti (OC 6 H 
5) 4> Ti (O-c y c 1 0 C 6H1 1) 4, Ti (OC 6 H 13 ) 4> Ti 
(OC 2 H 5 ) 2 C1 2 , Ti (0-i-C 3 H 7 ) 2 C1 2 > Ti (0-n- 
C 3 H 7 ) 2 Br 2 , Ti (0-n-C 4 H 9 ) 2 C1 2 . Ti (0-i-C 4 
H 9 ) 2 Br 2 , Ti (0-s-C 4 H 9 ) 2 I 2 , Ti (OC 5 H n ) 2 C 
1 2 > Ti (0-cycloC 6 Hu) 2 F 2 , Ti [N (C 2 H 5 )] 4 , 
Ti [N (n-C 3 H 7 )] 4, Ti [N (i - C3H7) ] 4> Ti [N (n 
-C 4 H 9 ) ] 4> Ti [N (i - C4H9) ] 4, Ti [N (s-C 4 H 9 ) 
] 4 > Ti [N (t-C 4 H 9 ) ] 4> Ti [N (cycloC 5 H 9 )] 4, 
Ti [N (C5H1 1) ] 4> T i [N (C 6 H 5 ) ] 4, T i [N (cy c 1 
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oCeHi i) ] 4, Ti [N (C 6 Hi 3) ] 4. Ti [N (C 2 H 5 ) 2 3 
2C 1 2 , Ti [N U-C3H7) 2 ] 2C1 2 > Ti [N (i -C3H7) 
2] 2Br 2 ^ Ti [N (S-C4H9) 2 ] 2 C1 2 > Ti [N (11-C4H 
9) 2] 2Br 2 >Ti [N (t-C 4 H 9 ) 2 ] 2l2> Ti [N (C 5 H 1 
l) 2l 2F 2 , Ti [N (C5H11) 2 1 2C1 2 , Ti (T-fe^/UT-feh 
2 C 1 2 > T i 2 Cl 2 > T i {Trw** 

fO 2^ l 2^ T i (^>V-f;i/T-feh^h) 2 B r 2 , Ti 

2 F 2 > T i (^>V^;V^^^-h) 2 I 2 n T i (7 
n^jVT-tfth) 2Br 2> Ti (l^'J7Wn7-l:f mftH 2 Br 
2>Ti (2, 2 Cl 2 > Zr (OC 2 H 5 ) 4> Zr 

(O-11-C3H7) 4> Zr (0-i-C 3 H 7 ) 4> Zr (0-n-C 4 H 
9) 4^ Zr (0-i-C 4 H 9 ) 4> Zr (O-S-C4H9) 4, Zr (O 
-t-C 4 H 9 ) 4, Zr (O- c y c l o C 5 H 9) 4, Zr (OC5H11 
) 4^ Zr (OC 6 H 5 ) 4> Zr (O - c y c l 0 C 5 H 1 1 ) 4, Zr (O 
C6H13) 4, Zr (OC 2 H 5 ) 2Cl2^ Zr (0-i-C 3 H 7 ) 2 C 
1 2 > Zr (0-n-C 3 H 7 ) 2 Br 2 ^ Zr (O-11-C4H9) 2 C1 2 
, Zr (0-i-C 4 H 9 ) 2Br 2 , Zr (O-S-C4H9) 2*2> Zr 
(OC5H11) 2CI 2, Zr (O-c ycloC6Hn) 2^2> Zr [ 
N (C 2 H 5 ) ] 4> Zr [N U-C3H7) ] 4, Zr [N (i-C 3 H 7 
)] 4> Zr [N (11-C4H9) ] 4, Zr [N (i - C4H9) ] 4, Zr 
[N (S-C4H9)] 4, Zr [N (t-C 4 H 9 ) ] 4, Zr [N (eye 
I0C5H9)] 4> Zr [N (C5H1 1) ] 4, Zr [N (C 6 H 5 )] 4 
, Zr [N (cycloCgHn)] 4> Zr [N (C 6 H 13 )] 4> Zr 
[N (C 2 H 5 ) 2 ] 2C1 2 > Zr [N (n-C 3 H 7 ) 2 ] 2 C1 2 , Zr 
[N (i-C 3 H 7 ) 2 ] 2 Br 2 > Zr [N (s-C 4 H 9 ) 2 ] 2C1 2 > 
Zr [N (n-C 4 H 9 ) 2 ] 2 Br 2 > Zr [N (t-C 4 H 9 ) 2 3 2 *2 
^ Zr [N (C5H11) 2 ] 2F 2 > Zr [N (C 5 Hn) 2 ] 2 C1 2 , 
Zr (T-fc^T-fe h) 2 C1 2> Zr 2 C1 2 

^ Zr (y*>*J*i-h) 2 C1 2 > Zr /I/T-fe h^- h) 2Br 2 > 
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Zr (^^^;H'j7Jl/iDr-bhtf) 2 F 2 , Zr ( V-f * * * 
h) 2 I 2 , Zr (7D>f^7*htM 2 Br 2 , Zr (>U7**D7*f 
)\sT*Y±Y) 2 Br 2 , Z r (2, 4 -^*V>*J*1- h) 2 Cl 2 , Hf ( 
OC 2 H 5 ) 4 , Hf (O-11-C3H7) 4, Hf (0-i-C 3 H 7 ) 4, 
Hf (0-n-C 4 H 9 ) 4, Hf (0-i-C 4 H 9 ) 4, Hf (O-s-C 
4H9) 4, Hf (0-t-C 4 H 9 ) 4, Hf (0-cycloC 5 H 9 ) 4 
> Hf (OC5H11) 4 ,Hf (OC 6 H 5 ) 4> Hf (0-cycloC 6 
Hi 1) 4, Hf (OC 6 Hi 3 ) 4^ Hf (OC 2 H 5 ) 2 C1 2 , Hf (O 
- i -C3H7) 2 Cl 2 >Hf (O-11-C3H7) 2 Br 2 ,Hf (O-n 
-C 4 H 9 ) 2 C1 2> Hf (0-i-C 4 H 9 ) 2 Br 2 ,Hf (O-s-C 
4H 9 ) 2 I 2 ,Hf (OC5H1 1) 2 C 1 2 , Hf (0-cycloC 6 H 
ll) 2 F 2 , Hf [N (C 2 H 5 ) ] 4, Hf [N U-C3H7) ] 4, H 
f [N (i-C 3 H 7 ) ] 4> Hf [N U-C4H9) ] 4, Hf [N (i- 
C 4 H 9 ) ] 4, Hf [N (s-C 4 H 9 ) ] 4, Hf [N (t-C 4 H 9 ) ] 
4> Hf [N (cycloC 5 H 9 )] 4, Hf [N (C 5 H n ) ] 4 , Hf 
[N (C 6H5) ] 4, Hf [N (cycloC 6 H n ) ] 4, Hf [N (C 
6H1 3) ] 4 > Hf [N (C 2 H 5 ) 2 ] 2 C 1 2 , Hf [N (11-C3H7 
) 2l 2C1 2 > Hf [N U-C3H7) 2 ] 2 Br 2> Hf [N (s-C 4 
H 9 ) 2 ] 2 C1 2> Hf [N (n-C 4 H 9 ) 2 ] 2 Br 2 , Hf [N (t- 
C4H 9 ) 2 ] 2 I 2> Hf [N (C5H11) 2 ] 2 F 2> Hf [N (C 5 H 
ll) 23 2 C1 2n Hf (T-fe^r-feh^-h) 2 C1 2 > Hf (j*?-Jl>79 

2Ci 2 ,Hf 2 ci 2 , Hf (^>w;i/r 

•bh^h) 2 Br 2 , Hf h y 7^n7-b f ± h) 2 F 2 , Hf 

(v*^>yV;i^*?-lO 2 I 2> Hf (7n^;V7^hf>) 2 Br 2 , Hf 
(hV7^n7tW*htf) 2Br 2 ^ Hf (2, 4-^*^>i?*i- 

M 2 c 1 2 . ^wb*L& 0 

[0 0 4 5] 
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±&j&fr<D&mmiz, ^y?~<mmm 1 *)vm > ±mmw 1x10-5- 

0. L<iiixio-4~o. l^^r-lbV^ Tfrz y**y>m, 

* ^Ift^KitUT^ Af^ft^ ixio-6~o. 5^e;K ^il 
<t± 1X10-5-0. l-tA'-CJb&o 
[0 0 4 6] 

fi^SlSfi, - 1 0 0- 1 0 0t©Stt0. 5-5 OB^ra, L< ti-8 

o~8 or-ei -3 0P#rofTfc*L*o 

[0 0 4 7] 

0 4 L < »i® <7)®M * m v> T«ftf * £ k *T« § %> o ® j»* * JB v» * 
[0 0 4 83 

±ULtzmm*?&mz£^T, 7*:$ y^r v%-m [r] #*o. 12-0. 8 

#';rnei/W*5^TK»* [r] li, ff4L<l40. 5 1-0. 8 
8, L< t*0. 5 5-0. 8 4W 0 7*5^>f7W[r]#0 

. 1 2*«fC*4fcj*v^5fe5gtt*«»e>*Lr, 0. 8 8tjBil^«ti 

fcfc#?-*flMPMfed«B< Zc&o 7t^^7W [r] jft*0. 12-0. 8 8 

[0 0 4 9] 
[0 0 5 0] 
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*f&9§ l^^'J^nei/yii, 1 3 c - N M R T*PJ^ L tz *7 -fe 5 ^ >f T K# 
^ [r] 12-0. 8 8 0f£Hfcfc*U*, 1 0^V%*i©xf v> % c 

[0 0 5 1] 

4-1 4<Oi«i LV> 0 ^ftWtli, «fj£|f, «-tl/7r/ll, 1-Tt- 
l-^*-fe^ N 4 l -^T-v^^f t>tL, y*U7W >f±, 
79¥^y, 1, 5 _^^^-y i>N lf 7-^-^^^>, 1, 9-f*yx 

[0 0 5 2] 

$f ii:iS4?'J 7ntfv>otf^^f ( Mw) {4n 2 , 0 0 0-4 0 
0, 0 0 0«L<, #^il<(i5, 0 0 0-2 5 0, 0 0 0t^„^ 
(Mw/Mn) f± 1 . 0 1-3. 0 0 , » i t < Ji 1 . 1 - 2 . 5 

[0 0 5 3] 

L< ti^Stc^tt* h^x>i:*ft * 5 g£Jl±, i Wit L< J±l 0 g 

J^±l 0 0 g&T\ ^jfSKlil 5 g^±5 0 gJJlTO^o 
[0 0 5 4] 

aMRfc^WftwrLfc©^ ^£«o fit, JMTc** h;wn.>i o 0 g 

[0 0 5 5] 

2. JEttJKyynei/VojHjt 
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[0 0 5 6] 

itmm t L"c> ( i > e v ><d y tr > ^m^-c* 0 y v-n^tc^xtti" 
f^^^Al-^>^, (2) #y ynew>*7^*^ttu-ra7Ktttfii3fe* 

*A"t&;£^ (3) a*tt^3ISr«SI*T«»t^32tt»J*y^-i:yntr 
[0 0 5 7] 

( i ) trv>oy tr >^m^-e*-y v-^5feaiica7Ktttt6afe*#Ai-**' 
ft 

[0 0 5 8] 

(i2Sm_h* $ fflv^tL^ 0 
[0 0 5 9] 

* * y /i/gfef h y * ^ ^ ^ y y ^ aeu ^ * * y ;v^y ^ ^ 

r^y ;^7;p*'jiis; r^y ;v^nv h% r^v^iT* 

K N « -^nn-^f;i/7^ij lx~ K ^ 'J^n'j K> ^ 9 2 y )V 

y;v7*h\ n, n-^w^u^7§ h\ n, N-sMv^ne^r^y 



ffitE# 2004-3074456 



#M 2003-193709 



: 24/ 



^ ^^T^ i ;;vm-2-r^y^^;j/ > n-^?-;i^ y;vr^ K, 2- (2 
- (2- (2-7^'Jo>fn^yi^y) .xl>*y) x^y) l - 

TSV, 3- (2- (2- (2- (4-e-;V7i-;V) ih+y) xf^y) 

7-D;^-i-7r/)Sjt'(7)7^i^ (^?) r^UA/»iis»flc 

; jc-^-i/^^i; n-;vy'7^ y K -;*x*^>^y 3-/u*;t* y v- K 

K 1, 6 -^t>y t-;V^7^ 'J l^- xf v>^)j ij 
V- K ^•/ntfWijry a-^^ji * ^ y lf 4 -T* 

***yv-K 1, 6-^t>y't-;vy7nvi/-h, fcfO'? (^^ 
) 7? y V- Y ; 2 -fc Kd*vje.?-;v7? y i,- K 3 - t: Kn^y^n tf;v 
T*yi/—K 4-tKn^y7'f;i/7^'JV-h, h y > h^yyij ^^n tT 
^7^'JI/-f, 2-^h^fyxW^iju-^ 2-tFn^ryxf;M^ 
^yv-K 3-tKn^yy , ne;^^^iju-^ 4 _ t Kn^y7*f;v^ 
**yv— K 2 h^rvaif-;^^ ^ ^ y l/- h % h y ^ h ^ v v y e 
y b&fc'OOHXXfiT^n^v^-^r (^) r * y /i/glfNH* 
; 2-^fVy7t-hxW^^iji / -^ 2-^Vy7t-hxf;V7^i; 

V- h^7x- K 2 y n^->oi^-;i/^^^y ^3 

y> % ^p^t 7^'j;i/iff^f(ff>^ 0 Sfcfc, top^r 

r^y^HtiHifrfcUTtt, ch 2 = c (ch 3 ) co-o-ch 2 - 

CH 2 (CH 2 C1) -0-P0 (OH) 2 , CH 2 =C (CH 3 ) C0-0- 
CH 2 -CH 2 -0-PO (OH) -O-NH3 (CH 2 CH 2 OH) , 

[0 0 6 0] 
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<*nt> , 7"ni;t>iif-* (iwk) , i&mexwv (*fk) % e-^ 

tf^ScASBk y7y^fl/>, ^bn^fp^ T-bh** 
[0 0 6 1] 
[0 0 6 2J 

Xfr*>m&ik&m£ LTf±, 3-7^'Jn/fn^yyn^>^;v*>^ 2 

- (2- (2-7^jn^ntyxK y ) ?u^>-i-*)V*> 

3- (2- (2- (4-lf-;l/7i^) ^h^v) -xh^v) yn;^- 

[0 0 6 3] 

U^B^ft^kUTti, 4- (2- (2- (2-7^'Jn^D^>xh^ 
[0 0 6 4] 

ft-«^fcltl^ 2- (2- (2-T^Jn^n^yxKy) jc 
^n;r/-i-ft-;K 4- (2- (2- (4-^fyyn^ 7 x 
xh^y) a-h^^) 7** 1 3 _ ( 2 - ( 2 - (4-fcf 
x-Y**s) -x^v) ^D^r/- 1 -f 3- (2- (2 

- (4-^vyD/>?x;V7xxjV) xb^y) x^y) ^n^>- 1 
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[0 0 6 5] 

#Hb$*T£ < Lv^ 0 

, fcf* (2, 6-y-tBu-7x; + y) * = ^ J**&&2£\? h fc%> 

o 

NH (CH 3 ) -C**Ltfl, NH2^P0 3 H2*e**Ltf2-C*4 0 «Mfc5Wt* 
«3«i:*>**Jfctt, IMH£*Xft«>0. 3«pJ0Ut, «P*L<ttl. 01-10t 
, Sfcfcjfri L< 14 1. l-3f££-r& 0 

mitm&it* -loo-ioo v^mx- 1^-10 \%m, n 1 1 < »4- 9 0 

[0 0 6 6] 

*f*fi^LT* # U y n tf 1/ > fc fia&$*T 4 v> U 2 «^v» ti-e-JUBU: 

gttEJStt, -10 0-10 OtO/aitO. 5-5 0B#W> #F£ L< t4- 9 
0-5 0*|RU SfcfcfiFS L<i4-8 0-3 OtJ-Cl-l 5*RttT 
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[0 0 6 7] 

o 

[0 0 6 8] 

^ > ^tt^j * as * * * c t mitm * m x-r z *m -c * & 0 

[0 0 6 9] 

[0 0 7 0] 

$tm\tix^ (i) mtL^tti^v^it^^ 0 -tome 

^W^Bfe, 77^ifcv>ofcxfu>5;A^vil, >f^n>a (CH 2 =C 
(COOH) -CH 2 -COOH) , yf73>f N ^rr^fg (C H 3 — C ( 
COOH) =CHCOOH) , (CH 2 (COOH) -CH 2 =C 

HCOOH) f^ynei/V:;*;^'^ if-^-rW/f vfoi^irfVy 
*^#»MI, (CH 2 =CH-CH 2 -CH (COOH) -C 

H 2 COOH) Oi^^^/f^y^W^ A^^yy,!,;wt'yii, ^ 

■r ^ w >m^<7>-^^.x > v' t, )i # ^7**J^>*J%)Utf>Wi 
m, *9*i?^>v*fl,#>wm, ^ ^-V^yVij )v^>wm> njv^yvij 

7- V 7 * o * n ^ * -fe > y * ;v > & j £ tt £> o shh# % >> ^ n 

tBSE#2 004-30744 



#M 2003-193709 



t-i?: 28/ 



y7n;tyx>y*H*y||, D f^ 

[0 0 7 1] 

, 1, 1 -e^.-HHa-^;i//N°-5j-^v-3, 3, 5-f'J^f;i/y^DA 

2, 5-vV^-;V^^Hj->-2, 5 - ^y W KnyN 0 - :t * v K^tfV W 
K n t^y h\ ^ > y >f * * v K#co v T )V * ;W\°- ^yf s 2 , 
5-v^^;J/-2 f 5 vM^^-^v's^v, 2, 5-vM^;v- 
2, 5 -v- t -^;UyN°-^^v^^r-9->^(7)/N 0 -^-^va-7 > x;l' > 2, 3- 

yyjifrKJBmumfDffinmt, ^'j7 t nei/>i:^u. o. 05-501 

*%W$L<. 0. 1 ~3 0li%^i t)iftt L<> 1 ~ 1 0lt%^i 
[0 0 7 2] 

m&KJBl*. - 50-200 r> ffiL<li-30~180t, 3: L < 

»± 0 ~ 1 5 0 t^fatiiTlf 9 o - 5 0 r*MT'{i^iiJg^S < > 2 

t< ti, or- 1 8 ov^mmmx^t^mmm^m^xm^Kj^^r') 

Z tz, KfcmmiZ 1 #m_t, $f 4 t < it 5 53*- 1 0 0#P^> #K04 L<(il0 
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[0 0 7 3] 
[0 0 7 4] 

ztib<7)®,*&'giimzmu (i) tmc*&T~i%mLT7u\su>t 

[0 0 7 5] 

tf/K 7^'j;H-4-t:Kn + yrf;K ^ * ? 'j ^Hfc- 2 - 1: Kn^ yxf 
>K ^^^';;vm-3-li Kn^y^DtX 3- (2- (4-lf^;u 7i ^;V 

[0 0 7 6] 

7;V^x;v 7 ;V3-;K^^J(^ 3 - Tr- > - 1 - ;l, ; 4 

5 2 5 -^-fe >- 3 t*<D^* 

•r>-3-*-;K 1 -^^7^>- 4 A-*1~)V- 6 -A7°f>- 1 

5 6 - A^f>- 1 -t-;i/:5:^A7 , f; ->HR ; 7- 

1 -*-;K 7-^-^x^-2-^-;K 7 -*^:r>- 3 

> 7-^-^-r>-4-^-;K 5 -7<f-)V- 7 -*?r>- 1 /i/fciro* 
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try-jm, r*s-)m, *>r*y~-)vm*w%L<, # 

[0 0 7 7] 

T)VUVx.=.)VT)V^-)i,t LTfi, 1, 4-^*v^>--3-* 

> f - x > / -2-*-;K 4 - l, 6 -^^^ 3 5-jc 

6— ^y*v^>-3-*-;i^^y*^7-;HIS ; 2, 7-* 

v-x>-2-*- 4, 7-^-^^^>-i-^— ;K 4f 7-*^^ 
>-2-^-;k i, 7-^-^^^>-3-^--;k 5-^;U-2, 7-* 

,>,x; " ; ^ ^^xy-jvn, y^-^y-;^ 
[0 0 7 8] 

2Sm±^tt5|iJ^a6yI^tT^^^i;7 p nei/>tS:jS^ 

[0 0 7 9] 
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> 770 N 842, 870, 9 9 8^ 1^1 0 2 2 cm" l^^f 

m~&5fcir2>9 7 3 cm-1, Xfi^v?:** * tf V 

9 6 2, 9 7 7 cm~ 1 HiRJRbT- 9 0 
[0 0 8 0] 

[0 0 8 1] 

matmtm* ewe § & wc * < , & t*& 0 

[0 0 8 2] 

3. 9LfttiUAtt<Z>lt& 



[0 0 8 3] 

VUXVfr^m-bb'KiiX&Tbs, 15~5 0lf%Wlt<, 1 5~4 0If 
%tf*J: W*L<U #tc2 0-3 5ii%if$U>, &T\ £ O J: ? & $i#:Jir 



ffiiE# 2004-3074456 




#M 2003-193709 



■*-S>: 32/ 



[0 0 8 4] 

T«fT9-i:^T*§^^ 100-200 IC, #HL<(i 130-17 or^tD«k 
[0 0 8 5] 

tW^»^f.jtl/7^ |c*TU 5-3 0fl^ »4 

L<«±1 0-2 5m*f§> L<lil 0-2 0 4***«feffl$tL 

m<D$utw * n h i <h ^r* § & o 

[0 0 8 6] 
[0 0 8 7] 

^Stt^tLTfi, *BMkM»iJ$rA, *8Mb#V*A, 7>^7, 

-ffcrv^-^A, ^f;u7^>, ^-f-^r^v, yn^rr^ ^*y-;vr 

jx^^j.^y-^T5 >\ 2-^^^;i/T^y-2-p(^;i/- l -y n ^v-;l/ 
* 2~7^y-2->f;i'-l-7'n;V-;K ^WTTa tf-^VW, 
kfny>^ tfn-;i/gu #V .x.^V v>f s >\ ^e;v* y yfc t**mf Z> £ t** 

BMC 7 £ Lv> 0 

^f7V>^V-^A, *A, Vvy-;v 
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[0 0 8 8] 

lt, m.&m*?i&m&m<DBm<o 1 o %m±, # t 1 < & 2 0 %m_t, £ <b 

[0 0 8 9] 

4*>&9mmEM. T--*y^wmm-mu ***>?hwmmm&% fw&z 

o 

[0 0 9 0] 

^ 'J ;i/ ^ - -f - ;v & ^ <t> # 1; 3- ^ ^ u ^ T ;l/ ^ ^ j. ^'ij^-^^x^ 

i/>7;^;v7'j-;vx-f;H, #y J'T/u^/I/j.^tt/usu v;nf* 
*y (t^vxfi/v-t^ v yDt?v>) 7uy?&M&fc%¥iPmf 

[0 0 9 1] 

T=*>**Wffitt»J:LTtt. fflftMM*, IMMt, M7;^;vx 
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#12 0 0 3 - 1 9 3 7 0 9 ^-v> 

[0 0 9 2] 
[0 0 9 3] 
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